Large scale star formation in galaxies. II. The spirals NGC 3377A, NGC 3507 and NGC 4394 by Vicari, A et al.





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2 Vicari et al.: Young Star Groupings in Spirals
assessed its dependence upon galaxy morphological type (Young et. al 1996 and refer-
ences therein). Some recent papers have shown the importance of the determination of
empirical correlations between large scale star forming regions and parent galaxy prop-
erties in understanding the star formation process. In this framework Elmegreen et al.
(1994, 1996) and Elmegreen & Salzer (1999), analyzing dierent samples of spirals, have
found a clear correlation between the size, the total B magnitude of a galaxy and the size
of its largest stellar complex. These authors suggest, indeed, that these scaling laws can
be related to the properties of the interstellar medium and of the instability process itself.
However, it is worth to note that Selman & Melnick (2000) have recently explained that
the correlation between the size of the largest superassociation and the luminosity of the
parent galaxy, found by Elmegreen et al. (1994), is most likely due to a size-of-sample
eect.
The problem of the identications of regions of star formation in distant, unresolved,
galaxies is quite diÆcult, because the identication suers from several biases, like those
introduced by dierences in observational data and/or in the identication criterion
adopted. For instance, Hodge (1986) clearly discussed these diÆculties when trying to
derive general properties of star forming regions.
To overcome these complicationswe developed an automatic method for the identica-
tion of the star forming regions (Young Star Groupings, or YSGs hereafter) in unresolved
galaxies (Adanti et al. 1994). The availability of various sets of colours and uxes allows
every pixel of the galaxy image to be represented as a point in the space of the variables
(i.e. of uxes and colours). Principal Component Analysis (PCA) and Cluster Analysis
(CA) result in an articial image of the galaxy, where pixels are grouped into classes
according to their relative distances in the space of the variables. As in Battinelli et al.
(2000, hereafter Paper I), we performed our classication using U, U-B, B-V and B-R
as variables. A rst step to a deeper understanding of the link between the YSG's and
parent galaxy's properties is to build a homogeneous and `objective' database. Target
galaxies were chosen according to the criteria discussed in Paper I.
In this paper we present data and results of YSGs in three spiral galaxies: NGC 3337A,
NGC 3507 and NGC 4394. In Sect. 2 observational data acquisition and reduction are
described; in Sect. 3 we present and discuss our identications in each galaxy. Finally, in
Sect. 4, we discuss some properties of the sample of YSGs in all the six galaxies we have
studied so far.
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2. Observations and data reduction
All data were obtained with the SPIcam camera at the 3.5 m telescope of the Apache
Point Observatory (New Mexico, USA)
1
, in four dierent broadbands: U, B, V and R.
SPIcam is a backside illuminated thinned SITe CCD, with a size of 1024 1024 pixels,
with an angular scale of 0:28
00





Three exposures per lter were taken for each galaxy. The CCDPROC routine in
IRAF
2
was used to subtract the bias, as measured in the overscan region of each image,
as well as to divide by the appropriate at eld for that night and lter. The spatial
osets among the images of a particular galaxy were obtained using the positions of
stars within each eld. The images were shifted to a common reference frame using the
IMALIGN routine in IRAF. Finally, the IRAF task IMCOMBINE was used to average
together the three exposures in each lter while at the same time rejecting cosmic rays.
NGC 3377A was observed on the night of 1998 November 21, a photometric night,
while the NGC 3507 and NGC 4394 images were taken on 1998 December 21 and on 17-18
January 1999 respectively. These last three nights were not photometric, so we obtained
shallower exposures of NGC 3507 and of NGC 4394 on a clear night, 16 April 1999, which
we used to calibrate these images. The ratio in each lter between the averaged images
of the non-photometric nights and the shallower images taken on the last photometric
night was determined using stars within the eld, if present, or using the radial prole
of the galaxy itself. Total exposure times are always 1200 s in the U images and 600 s in
the B, V and R bands, with the exception of the U image of NGC 4394, whose exposure
time is 2000 s. The seeing of each image is reported in Table 1.
As mentioned in Paper I, the at elds (one for each night and for each band) may
be contaminated by scattered light from the lack of baing of the 3.5m APO telescope,
leading to an articial spatial gradient in the sky background. This is most evident in
the B and R band images than in the U and B ones. The one exception is NGC 4394
where some of the gradient in the background is due to the presence of the galaxy M85,
just o the eld of view.
Calibration was computed using observation of several standard stars from Landolt
(1992). An aperture magnitude for each observation of each standard star was obtained
with an aperture radius of 7
00
, chosen to match the aperture used by Landolt. Standards
included 3 stars in the eld of PG 1323-086 and 5 stars in the eld of PG 1633+099,
1
APO is privately owned and operated by the Astrophysical Research Consortium (ARC),
consisting of the University of Chicago, the Institute for Advanced Study, Johns Hopkins
University, New Mexico State University, Princeton University, the University of Washington
and Washington State University.
2
IRAF is a free software distributed by National Optical Astronomy Observatories, which are
operated by the Association of Universities for Research in Astronomy Inc., under contract to
the National Science Foundation.
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Table 1. Observational log
Filter Date Exp. time FWHM
(d/m/y) (sec) (arcsec)
NGC 3377A U 21/11/98 3400 1.18
B 21/11/98 3200 1.18
V 21/11/98 3200 1.40
R 21/11/98 3200 1.18
NGC 3507 U 21/12/98 3400 1.04
B 21/12/98 3200 1.12
V 21/12/98 3200 0.92
R 21/12/98 3200 0.84
NGC 4394 U 17/01/99 2800,1400 1.12
B 18/01/99 3200 1.06
V 18/01/99 3200 0.90
R 18/01/99 3200 0.92
with color index in the range from -0.9 to 1.1 for U-B, from -0.2 to 1.1 for B-V and from
-0.1 to 0.6 for V-R. The standards were mostly observed at low airmass, less than 1.2,
with the entire range being from 1.1 to 2.2.
3. Results
3.1. NGC 3377A
NGC 3377A is an almost face-on dwarf spiral galaxy, about 7
0
north-west from the E6
giant elliptical NGC 3377, in the Leo I (M96) group. The radial velocity dierence of 120
km/s (de Vaucouleurs et al. 1991, hereafter RC3) between these two galaxies suggests
that NGC 3377A may be a companion of the giant elliptical. According to Tonry et al.
(1997), NGC 3377A is about 10.7 Mpc distant, implying a linear separation from NGC
3377 of only 20 kpc. Sandage et al. (1991) and Knezek et al. (1999) showed that this





ratio ( 0:30 in solar units, which is a typical value for a Sc type spiral),
it has a very low star formation rate, about 0.003 M

/yr, so that star formation can
continue for more than a Hubble time (Knezek et al. 1999).
The application of our algorithm to this galaxy led us to the identication of 83
YSGs, whose positions in the galaxy are shown in Fig. 1 and whose main characteristic
parameters are given in Table 2. We remind that, in order to reduce the con-
tamination by random groups in this list of YSGs candidates, we adopted
(as in Paper I) the procedure described by Battinelli & Demers (1992). This
procedure results into the introduction of a threshold, N
lim
, in the number of
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pixels in each groups, such that the contamination by random groups in the
sample of all the groups composed by at least N
lim
pixels is less than 10%.
The computed N
lim
are 9, 4, 7 for NGC 3377A, NGC 3507 and NGC 4394,
respectively. Blue magnitudes and surface brightnesses have been corrected for a total
extinction of 0.06 mag (0.04 mag galactic extinction and 0.02 mag internal extinction)
as given in RC3. As explained in Paper I (Sect. 3), a precise determination of integrated
colours of YSGs results hard since they often lie in areas with a lot of "structure".
The size distribution of the YSGs is shown in Fig. 4 for the three galaxies studied
in this paper. For NGC 3377A the average size is 87 pc with standard deviation 59






we nd  =  2:3  0:3 (correlation coeÆcient r = 0:93. The
shaded strips shown in Fig. 4 are the D
xy
intervals directly eected by the
introduction of the N
lim
threshold for each galaxy. Such shaded areas are
therefore certainly uncomplete.
Knezek et al. (1999) give a multi-color map of NGC 3377A where several H "knots"
are evident over the whole optical disk. A comparison of our YSG map with the H
knots shows that a large percentage of the latter (about 80%) correspond to YSGs. Two
out of the six H sources that have no counterpart in our YSG sample are very close
to a bright eld star, three are in the very outskirts of the optical galaxy and just one
lies along a spiral branch. The latter is a very tiny H region perhaps related to a YSG
too small to be resolved by us. The most signicant dierence between our YSGs and
Knezek 's sources is in two big clumps near to the center that don't show well localized
H emission, but are well characterized in our work.
3.2. NGC 3507
The spiral NGC 3507 is a typical barred galaxy (SBb type), with two long regular sym-
metric arms circling around the nucleus and the bar. The inner parts of each arm are







(Schulman et al. 1997) while the position angle is about 90
Æ
(de Jong
& van der Kruit 1994). According to Garcia et al. (1993), NGC 3507 is the brightest
member of a small group of galaxies. From the radial velocity of 906 km/s (RC3) and
H
0
=75 km/s/Mpc, a distance of 12.1 Mpc is obtained, that corresponds to a scale of
16.4 pc/pixel. Schulman et al. (1997) studied the HI distribution and dynamics in a small
sample of galaxies, including NGC 3507. This paper concludes that in NGC 3507 there
are no High Velocity Clouds (HVCs, i.e. HI regions with peculiar motion). Since HVCs
are thought to be star formation indicators (being probably originated by Supernova
explosions) the lack of HVCs in NGC 3507 suggests a low star formation rate in this
galaxy. Fig. 2 shows the map of the 90 YSGs detected: most of the objects are located
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Fig. 1. Panel a) B band image of NGC 3377A. Panel b) Map of the identied YSGs.
North is up and East to the left. Coordinates are in arcseconds and the oset is relative
to the galactic centre
Fig. 2. Panel a) B band image of NGC 3507. Panel b) Map of the identied YSGs.
Orientation of the image is shown. The angle between y-axis and North is 70
Æ
.
Coordinates are in arcseconds and the oset is relative to the galactic centre
along the inner part of the arms. In Table 3 we give the main properties of the YSGs.
Galactic and internal B-absorptions are taken 0.00 mag and 0.10 mag, respectively, from
RC3. The YSGs average size is 121 pc, with a standard deviation of 147 pc and the
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slope of the tted power law to the size distribution is the smallest one with
 =  1:6 0:3 (r = 0:80).
3.3. NGC 4394
NGC 4394 is a barred and ringed spiral galaxy, with integrated B magnitude 11.53




(RC3). Its proximity to M85, just 6
0
East, and their similar
radial velocities suggest that NGC 4394 may belong to the M85 subgroup of the Virgo
Cluster. Thus we assume as distance of this galaxy the same (about 16 Mpc) deduced
by Ferrarese et al. (2000) for the M85 subcluster basing on Cepheid's indicators. The






The distribution of the YSGs, shown in Fig. 3, is clearly concentrated in the ring region
and just few YSGs are detected along the spiral arms. This is supported by the radial
distribution of the surface luminosity density, 
B
, dened as the total B luminosity of
the YSGs found in an annulus divided by its area (see Fig. 5). This quantity is clearly
related to the high{mass star formation rate. The concentrated distribution
of the YSGs probably reects the high abundance of cold gas detected in the rings of
galaxies (Wong et al. 2000). Moreover, HII regions were studied by Hodge (1974) in NGC
4394 with a 2.1 m telescope. He also found a clear concentration of the HII regions in
the ring, few of them being distributed in the outer arms.
Table 4 gives the YSG parameters; the average YSG diameter results to be 114 pc
with a standard deviation of 77 pc, while the exponent  of the power law is
 2:7 0:3 (r = 0:92).
4. Discussion and conclusions
With our semi-automatic identication algorithm we have determined the
population and main characteristics of Young Star Groupings in the spiral
galaxies NGC 3377A, NGC 3507 and NGC 4394. The data collected consti-
tute not only an enlargement of the YSG data-base but also a direct source
of astrophysical information about the properties of the regions of star for-
mation in spirals.
The analysis of the YSG dierential B luminosity functions (Fig. 6) shows






We nd  =  1:79 0:10,  1:31 0:08 and  1:90 0:18, for NGC 3377A, NGC
3507 and NGC 4394, respectively (the correlation coeÆcients r are equal
to 0.94, 0.99 and 0.99). These values are in good agreement to those found
by Elmegreen & Salzer (1999) for the star forming complexes in a sample
of 11 galaxies. Again, the introduction of the N
lim
threshold described in
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Fig. 3. Panel a) B band image of NGC 4394. Panel b) Map of the identied YSGs. North
is left and East is down. Coordinates are in arcseconds and the oset is relative to the
galactic centre
Sect. 3.1 implies a correspondent detection limit in the YSG luminosity. We
evaluated such detection limits for each galaxy, by plotting the luminosity
as a function of number of pixels of the YSGs and then determining the
value of the luminosity corresponding to N
lim
. The detection limits given in
Fig. 6 are close to the peaks of the luminosity functions, implying statistical
uncompleteness in those regions.
The sample of six spirals studied so far (three in Paper I and three in this paper) allows
us a preliminary investigation of the existence of correlations among the YSG and parent
galaxy properties. In Fig. 7 we show some evidence of positive correlations among the
number, dimension, integrated B magnitude and the total area of the YSG populations
with global characteristics of the galaxies (integrated B magnitude and dimension).
Incidentally, we note that in Fig. 7 the two ringed galaxies, NGC 7217 and NGC 4394,
are close each other and, at least in panel b) and d), they seem to behave dierently
from the rest of the sample. Of course, a larger number of ringed galaxies is necessary to
check how real is such a behaviour. In particular, the presence of these two galaxies in
our small sample results into a shallower slope of the correlation between the size of the
largest YSG in a galaxy and the galaxyM
B
respect to the one obtained by Elmegreen et
al. (1994), who claimed their correlation closely matching the expected variation in the
characteristic length of the gaseous gravitational instability withM
B
. Such correlation
has been suggested by Selman & Melnick (2000) as a mere result of size-of-
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Fig. 4. Size distribution of the YSGs. The size (in pc) is dened as the average of the
x and y extents of the YSG. Shaded areas are the uncompleteness strips as described in
the text.
order to check the Selman & Melnick (2000) suggestion we can compare the
 4:2 slope with those of the tted power laws to the size distributions of the
YSGs in NGC 3377A, NGC 3507 and NGC 4394, limited to the statistically
reliable size ranges. The slopes found ( 2:3, 1:6, 2:7 for NGC 3377A, NGC
3507, and NGC 4394, respectively) are quite close to the value,  2, for star
forming molecolar cloud size distribution (see Solomon et al. 1987 and Larson
1981). They are always too shallow to explain the Elmegreen et al. (1994)
relation by mean of the size-of-sample eect. We stress, however, that our six
points in Fig. 7a suggest a slope not as steep as Elmegreen et al's relation.
Anyway, we remark that our sample is yet too small to draw rm conclusion
about this question.
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Fig. 7. Correlations between YSG and parent galaxy properties. Panel a) Logarithm
of the size of the largest YSG vs the integrated B magnitude of the galaxy (M
B
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. Panel d) Blue magnitude
of the brightest YSG (M
B;max
) vs the diameter of the galaxy (D
25
) taken from RC3.
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Table 2. YSGs of NGC 3377A. N is the identication number, X and Y are the coordi-
nates in arcsecs. R is the galactocentric distance (in kpc), corrected for the inclination of
the galaxy. B is the total blue magnitudes. 
B
is the surface brightness (in mag/arcsec
2
).
Magnitudes are corrected by the extinction, from RC3. D
xy
is the linear dimension (in
pc).








1 39 -127 6.9 24.56 24.29 72 43 -26 12 1.51 23.65 24.14 86
2 99 -121 8.13 24.67 24.3 43 44 11 11 0.84 23.66 24.09 86
3 -130 -96 8.42 24.4 24.33 72 45 -163 12 8.49 23.22 23.15 57
4 -136 -83 8.27 24.43 24.37 72 46 9 12 0.83 24.19 24.21 72
5 -166 -82 9.61 24.56 24.5 72 47 12 13 0.97 23.44 24.37 115
6 -99 -71 6.35 22.07 23.55 159 48 -21 15 1.37 21.08 23.59 275
7 -19 -68 3.71 24.64 24.58 57 49 -32 14 1.86 24.36 24.1 72
8 63 -66 4.76 24.77 24.39 57 50 -1 15 0.83 21.13 23.63 231
9 28 -65 3.69 24.65 24.39 57 51 2 14 0.78 23.74 24.52 101
10 -122 -49 6.84 24.78 24.52 72 52 -2 14 0.78 24.91 24.53 57
11 -21 -45 2.62 23.21 23.64 86 53 -26 15 1.59 21.84 23.56 173
12 -1 -31 1.63 21.43 23.63 231 54 -31 16 1.85 22.57 24.03 144
13 -25 -31 2.1 24.58 24.6 72 55 -14 16 1.15 23.97 24.29 86
14 -24 -29 2 23.46 23.84 86 56 -25 17 1.58 24.47 24.31 72
15 -21 -28 1.84 24.48 24.1 57 57 -21 17 1.46 22.71 23.93 130
16 4 -26 1.39 24.28 24.22 72 58 -19 18 1.4 24.1 24.03 72
17 -29 -22 1.93 24.27 24.29 72 59 -12 18 1.15 24.52 24.14 57
18 -24 -22 1.72 24.04 24.21 72 60 -10 20 1.21 24.1 24.48 101
19 -15 -20 1.35 21.38 23.83 231 61 -12 22 1.34 23.57 24.21 101
20 40 -17 2.28 25.02 24.64 57 62 -3 24 1.28 23.73 24.46 115
21 25 -15 1.53 23.71 24.2 86 63 -15 24 1.52 22.86 24.25 130
22 36 -14 2.03 24.02 23.95 57 64 0 24 1.29 24.76 24.49 57
23 9 -13 0.84 23.08 23.72 101 65 -1 25 1.34 24.13 24.31 72
24 33 -11 1.82 22.31 23.93 159 66 0 27 1.42 22.23 24.1 188
25 4 -11 0.65 24.18 23.91 57 67 8 25 1.4 24.6 24.53 72
26 -161 -8 8.35 24.27 24.58 72 68 -12 28 1.61 21.29 23.8 260
27 3 -4 0.31 21.41 24.08 289 69 8 27 1.47 23.95 24.05 72
28 -9 -4 0.54 20.87 23.34 217 70 9 28 1.53 23.75 24.13 101
29 106 -5 5.5 23.86 23.79 57 71 12 29 1.64 22.5 24.07 188
30 8 -5 0.53 25.01 24.64 43 72 -11 29 1.65 24.51 24.13 57
31 9 -1 0.49 25 24.62 57 73 -12 31 1.73 24.62 24.24 57
32 5 0 0.3 24.23 24.33 86 74 9 35 1.87 23.67 24.4 101
33 7 0 0.39 24.44 24.37 72 75 -44 43 3.24 22.96 23.89 115
34 7 0 0.36 24.73 24.35 57 76 -5 42 2.22 24.23 24.26 72
35 -52 1 2.7 22.51 24.04 144 77 -92 45 5.33 22.27 23.52 115
36 9 4 0.56 24.89 24.62 72 78 -32 49 3.07 22.23 23.82 159
37 -22 8 1.25 21.1 23.61 246 79 -118 94 7.85 24.88 24.61 57
38 -10 8 0.69 24.54 24.48 72 80 -154 95 9.4 24.99 24.73 57
39 -94 8 4.89 24.22 24.15 57 81 -149 115 9.8 24.13 24.44 101
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Table 3. YSGs of NGC 3507. See caption of Table 1.








1 -30 -75 4.76 19.88 22.26 229 46 -65 -17 4.26 21.75 22.3 98
2 17 -76 4.77 22.67 22.69 81 47 54 -17 3.73 22.18 22.67 81
3 5 -72 4.34 20.3 22.31 196 48 -63 -12 4.13 21.57 22.38 114
4 6 -69 4.19 20 22.19 212 49 -71 -10 4.6 22.8 22.53 65
5 -7 -59 3.56 21.88 22.37 98 50 30 -10 2.11 23.5 22.48 32
6 -14 -58 3.51 21.03 22.33 147 51 -40 -9 2.64 23.58 22.32 32
7 4 -58 3.52 22.7 22.53 65 52 -37 -5 2.44 23.4 22.38 32
8 -16 -58 3.54 22.77 22.61 81 53 -36 -5 2.38 23.52 22.5 48
9 -8 -56 3.35 20.53 22.23 163 54 -67 -4 4.34 24.02 22.77 32
10 -15 -54 3.35 20.81 22.34 163 55 -33 5 2.2 16.82 21.92 1032
11 8 -55 3.36 21.74 22.33 81 56 28 0 1.86 19.69 22.22 294
12 4 -55 3.31 23.8 22.54 32 57 -38 -2 2.45 23.49 22.24 32
13 -49 -53 4.36 21.84 22.48 98 58 -27 3 1.77 23 22.49 48
14 10 -52 3.26 22.54 22.47 65 59 34 9 2.25 18.94 22 376
15 -20 -49 3.14 21.29 22.38 163 60 28 10 1.92 21.95 22.12 81
16 1 -49 2.95 23.97 22.95 48 61 32 11 2.13 21.62 22.26 98
17 21 -49 3.31 23.18 22.67 48 62 -63 11 4.22 22.87 22.71 65
18 -36 -46 3.48 23.31 22.8 65 63 -27 13 1.97 22.56 22.18 65
19 -46 -44 3.84 20.28 22.4 212 64 33 14 2.24 20.01 22.11 196
20 -21 -43 2.83 20.56 22.33 180 65 -25 15 1.97 22.9 22.39 48
21 -32 -36 2.94 17.75 22.1 622 66 -20 18 1.77 18.38 22.09 491
22 -26 -40 2.86 21.39 22.31 98 67 32 18 2.29 20.39 22.16 180
23 30 -40 3.2 21.68 22.37 98 68 33 17 2.35 22.47 22.31 81
24 -19 -38 2.55 21.21 22.43 130 69 5 20 1.24 23.13 22.47 48
25 10 -39 2.48 22.46 22.56 81 70 1 22 1.33 21.81 22.18 81
26 11 -36 2.33 20.29 22.22 212 71 -13 24 1.73 21.28 22.17 98
27 -14 -36 2.3 23.81 22.79 48 72 3 24 1.46 20.19 22.11 163
28 -10 -36 2.2 23.51 22.7 32 73 31 24 2.41 20.38 21.97 147
29 13 -34 2.27 22.44 22.61 81 74 0 24 1.48 22.48 22.32 65
30 10 -31 2.05 20.44 22.18 163 75 -3 25 1.53 22.73 22.07 48
31 -59 -32 4.19 21.95 22.59 98 76 22 27 2.1 22.03 22.4 81
32 -86 -32 5.78 24.33 23.08 32 77 29 29 2.51 21.68 22.32 114
33 6 -29 1.83 23.01 22.19 48 78 -1 34 2.07 23.32 22.81 48
34 6 -27 1.72 19.53 22 262 79 37 36 3.14 20.58 22.17 147
35 -36 -28 2.81 23.2 22.38 48 80 -13 42 2.71 18.85 21.76 278
36 15 -26 1.91 18.52 21.68 393 81 -9 44 2.78 20.18 22.11 196
37 20 -22 1.95 18.7 21.95 376 82 -50 45 4.39 21.18 22.33 114
38 25 -24 2.26 20.02 22.17 212 83 -39 45 3.82 23.32 22.5 32
39 14 -24 1.78 23.11 22.09 48 84 2 47 2.8 22.34 22.36 81
40 -39 -24 2.82 23.34 22.32 32 85 -1 49 2.97 19.51 22.18 262
41 -39 -19 2.73 18.97 22.18 475 86 26 51 3.38 20.52 22.18 147
42 -60 -22 4.03 21.24 22.2 98 87 0 54 3.21 21.25 22.31 130
43 -36 -20 2.56 23.06 22.41 48 88 0 56 3.37 23.34 22.52 48
44 35 19 2 49 22 26 22 43 81 89 15 57 3 5 23 37 22 55 48
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Table 4. YSGs of NGC 4394. See caption of Table 1.












1 50 -87 7.91 21.97 22.51 108 63 -35 -18 3.42 23.21 22.84 65 125 -33 28 3.54 23.48 22.83 87
2 -28 -73 6.29 20.35 22.83 347 64 -35 -15 3.29 23.25 22.88 87 126 7 30 2.49 21.59 22.93 173
3 21 -73 5.98 21.59 22.93 173 65 -36 -14 3.37 21.17 22.84 239 127 -34 31 3.72 20.91 22.63 304
4 -30 -66 5.89 22.14 22.78 130 66 -25 -14 2.49 23.53 23.15 87 128 -20 29 2.86 22.48 22.32 87
5 -42 -60 6.02 21.57 22.89 173 67 -69 -14 6.06 23.3 23.23 87 129 -29 30 3.38 22.55 22.65 130
6 26 -59 5.04 23.6 23.22 87 68 -55 -11 4.82 21.47 22.93 173 130 -36 31 3.91 23.43 22.92 87
7 24 -58 4.92 22.92 23.09 108 69 45 -11 3.91 22.64 22.95 108 131 -42 32 4.34 22.99 22.93 108
8 0 -50 3.92 21.87 22.84 152 70 -35 -11 3.2 23.47 22.96 65 132 -41 32 4.28 22.37 23.06 173
9 22 -44 3.9 20.99 22.77 239 71 54 -9 4.63 20.62 22.75 325 133 3 32 2.56 22.53 22.84 108
10 26 -44 4.04 21.66 22.87 173 72 -32 -10 2.93 23.2 23.04 108 134 -20 33 3.06 22.03 22.35 130
11 -8 -42 3.41 21.5 22.96 217 73 -34 -8 3.03 21.09 22.62 195 135 -22 33 3.18 21.31 22.34 195
12 -6 -41 3.28 21.86 22.93 195 74 -74 -8 6.43 23.03 23.05 87 136 -37 33 4.07 22.9 23 87
13 38 -42 4.54 23.82 23.32 87 75 42 -6 3.64 21.12 22.74 260 137 -34 33 3.86 22.71 22.89 108
14 26 -39 3.74 23.65 22.99 65 76 40 -7 3.43 23.42 22.77 65 138 -29 33 3.57 23.08 22.81 108
15 27 -38 3.7 23.29 23.02 87 77 59 -6 5.03 23.31 23.15 87 139 2 33 2.66 23.15 22.5 65
16 -17 -37 3.34 23.09 22.83 87 78 -54 -5 4.69 21.73 22.27 130 140 -24 34 3.29 22.8 22.42 87
17 47 -36 4.87 22.24 23.01 130 79 51 -4 4.38 19.55 22.32 347 141 -1 35 2.75 21.59 22.75 217
18 -13 -37 3.16 23.31 23.05 87 80 -44 -5 3.83 23.07 23 108 142 -25 35 3.4 23.04 22.67 87
19 -16 -36 3.25 23.55 23.05 87 81 43 -4 3.7 23.09 22.83 108 143 5 35 2.79 23.52 22.87 65
20 -10 -36 3.04 22.21 22.85 108 82 -52 -3 4.45 21.94 23.1 173 144 -40 35 4.33 23.12 23.06 87
21 12 -35 2.93 21.13 22.57 195 83 -49 -1 4.23 23.32 23.06 87 145 -8 35 2.82 23.25 22.87 87
22 5 -35 2.79 23.47 23.1 87 84 -42 -1 3.63 22.71 22.88 108 146 -22 35 3.3 23.05 22.68 65
23 -17 -35 3.19 22.33 22.87 130 85 50 0 4.26 21.91 22.98 173 147 -17 36 3.11 23.35 22.84 87
24 29 -34 3.59 21.48 22.61 195 86 -37 0 3.2 23.13 22.75 108 148 -3 36 2.82 22.2 22.74 130
25 38 -34 4.19 22.93 23.03 108 87 -37 1 3.17 21.99 22.72 195 149 3 35 2.82 23.37 22.99 65
26 48 -34 4.84 21.56 22.92 173 88 41 2 3.57 19.5 22.44 412 150 4 35 2.82 23.49 22.84 65
27 -20 -32 3.12 20.68 22.81 304 89 -71 0 6.1 22.59 22.9 108 151 -34 36 3.96 23.53 23.03 87
28 -51 -33 5.18 23.96 23.31 65 90 -41 1 3.5 21.83 22.42 152 152 -20 36 3.27 23.24 22.86 108
29 10 -33 2.71 22.7 22.72 108 91 37 2 3.23 23.24 22.98 87 153 -31 36 3.87 21.6 22.79 195
30 -24 -29 3.19 19.42 22.6 477 92 -42 3 3.6 21.07 22.73 260 154 0 36 2.86 23.51 22.86 65
31 19 -32 2.98 23.02 22.76 108 93 -37 3 3.17 21.88 22.61 173 155 -17 36 3.18 23.29 22.91 87
32 33 -33 3.73 23.11 22.73 87 94 -47 4 4 22.91 23.01 108 156 -13 36 3.06 23.22 22.84 65
33 12 -32 2.7 23.15 22.5 65 95 -36 5 3.16 21.72 22.57 173 157 -45 37 4.76 22.93 22.95 108
34 -12 -31 2.74 22.27 23.04 173 96 46 5 4.02 23.66 23.15 87 158 -24 37 3.51 22.32 22.5 108
35 17 -31 2.83 22.97 22.47 87 97 -50 6 4.32 22.66 22.9 108 159 -8 37 2.99 22.92 22.95 108
36 14 -31 2.69 22.63 22.36 87 98 52 8 4.51 21.41 22.89 217 160 -23 37 3.48 22.59 22.76 108
37 18 -30 2.81 21.96 22.39 130 99 -41 8 3.58 23.48 22.83 65 161 -3 37 2.9 23.48 22.97 87
38 22 -30 2.95 21.67 22.31 152 100 -36 11 3.18 22.04 22.47 152 162 -6 37 2.97 22.68 22.93 130
39 11 -30 2.5 22.96 22.58 87 101 -42 11 3.71 23.19 22.81 65 163 0 37 2.94 23.71 23.06 87
40 13 -29 2.56 23.25 22.59 87 102 29 12 2.73 23.57 23.06 87 164 0 40 3.12 20 22.78 456
41 9 -29 2.39 23.45 22.8 65 103 -37 12 3.28 22.86 22.48 65 165 -33 38 4.06 22.12 23.05 152
42 18 -28 2.69 21.83 22.47 152 104 30 13 2.83 22.68 22.92 108 166 -26 38 3.71 22.26 22.85 152
43 21 -28 2.83 22.91 22.54 87 105 42 16 3.93 21.18 23.04 282 167 -5 38 3.03 23.03 23.05 108
